Tropical forests provide critical global and local ecosystem services and habitat for many of the world's plants and animals. Their loss threatens the sustainable economic growth and social stability of developing countries, and illegal deforestation abroad places U.S. producers at an unfair disadvantage. For these and other reasons, the United States has long been engaged in programs to reduce forest loss. This engagement has recently increased, with the new Presidential Global Climate Change Initiative including a pillar dedicated to slowing forest loss. While promising, this new funding and coordination is insufficient, with a narrow focus on climate-based development assistance. Engaging the full suite of forest policy levers in the federal government, or taking a -whole-of-government‖ approach, would provide greater immediate impact in preventing forest loss while building the foundations of a working landscape ethic.
Introduction
The United States has long been engaged in programs to help developing tropical forest countries 1 better manage their forest resources, including efforts to reduce forest loss. This assistance has resulted in some successes protecting high-value forests and developing better forest management practices. But forest loss has continued despite these efforts.
At the same time, awareness and scientific understanding of the value of forests has increased. We now know that tropical forests provide habitat for enormous proportions of the world's wildlife and plants. Tropical forests also provide valuable global and local ecosystem services, including producing oxygen and increasing freshwater recycling. Intact and healthy forests reduce poverty for local communities through sustainable economic growth, unlike shortlived economic gains from resource extraction. Illegal deforestation in tropical regions also has a negative impact on the U.S. economy because domestic producers of global timber and agricultural commodities face competition without a level playing field.
Recently, tropical forests also have received attention for their role storing carbon and the amount they contribute to carbon emissions when they are lost. In many ways, placing forests in a climate context has been a boon, increasing attention and action from the private sector, civil society, and governments. For example, the Obama administration has responded by including forests as one of three pillars of a Presidential Global Climate Change Initiative (GCCI); prioritizing a $1 billion pledge for international forest assistance over fiscal years [2010] [2011] [2012] foreign assistance package, created through an interagency process. 2 This additional coordination and funding provides an important near-term opportunity for forest protection as deforestation pressures grow worldwide.
While moving in the right direction, this new funding and coordination are incomplete and insufficient, with an excessively narrow focus on climate-based development assistance.
Leveraging the full suite of forest policy levers in the federal government could provide even greater immediate and sustained impact in preventing forest loss. A -whole-of-government‖ approach to slowing and reversing forest loss, as an enhancement to existing government-wide initiatives, will help catalyze forward progress while starting to build the foundations of a broad working landscape ethic.
In this discussion paper, we first clarify the concept of a whole-of-government approach in the context of tropical forests. We identify major areas where U.S. policy exerts (or could exert) pressure to reduce deforestation and review existing programs and coordination. We then identify specific opportunities and recommendations, first presenting two case studies in depth and then identifying four specific opportunities for additional action and coordination: trade policy, bilateral aid integration, information sharing, and domestic agriculture. These initial recommendations are designed to spark thinking and discussion, and a few are intentionally provocative.
What Is a Whole-of-Government Approach, and Why Is It Needed?
Tangible, short-term actions through existing authorities and decision levers are the core of a whole-of-government approach to reducing international deforestation. In a development and conflict context, the Organisation for Economic Co-operation and Development has defined the whole-of-government approach as -one where a government actively uses formal and/or informal networks across the different agencies within that government to coordinate the design and implementation of the range of interventions that the government's agencies will be making in order to increase the effectiveness of those interventions in achieving the desired objectives‖ (OECD 2006) .
Using the key concepts from the above definition as a base, a whole-of-government approach to international deforestation consists of a coordination and a focusing of the myriad programs across the federal government whose missions, policies, and actions have or could potentially have impacts on the rate of tropical forest loss. It is an integrated strategy that harnesses current activities and existing authorities of the U.S. government and directs them under an overarching goal of reducing deforestation in developing countries-while recognizing and supporting other important U.S. government goals in developing countries such as health, food security, and biodiversity. This will require identifying various efforts already under way across agencies that either address deforestation directly or have important real or potential impacts on tropical deforestation. It also will require clarifying existing statutes and authorities as well as exploring options to authorize agencies to engage in further activity where gaps exist.
Once federal officials delineate current action levers and relevant actors, they can develop a coordinated and consistent approach that all parties can use as guidance in policy formation and implementation.
This approach is needed for two primary reasons. First, the policy objective of slowing and reversing tropical forest loss is not such a clear and high priority of the U.S. government that it has an organizational unit dedicated to achieving it. Lacking a lead agency tasked to achieve this mission, progress can be enhanced through concerted efforts to bring together relevant actions wherever they occur organizationally. Second, and more importantly, the range of direct and indirect levers on tropical deforestation is so broad that these levers fall naturally within the scope and mission of a diverse set of agencies across the government. 
U.S. Policy Levers on Global Deforestation
Within the federal government, policy adjustments in three major areas can have immediate and tangible impact on reducing deforestation. First, the U.S. government can look toward existing policies that impact the amounts and types of globally traded agricultural and forest products that the United States consumes and imports. Second, the U.S. government can use the extensive knowledge and resources of various agencies to directly assist at-risk countries develop systems that will reduce and reverse forest loss. Third, the U.S. government can increase and coordinate research and outreach functions to contribute to intellectual capital, freely available data, strong multilateral institutions, and other global public goods. A true whole-of-government approach requires comprehensive efforts to coordinate all three categories-internal policy choices, external actions, and knowledge contributions-so that efforts are not needlessly duplicated and gaps in current activities can be corrected
Activities within the United States: Agriculture and Trade
Land use issues beyond forests will continue to influence deforestation in important ways on the international stage and domestically. Increasing incomes in the developing world lead to diets heavier in meat and dairy, stressing land resources beyond current demands. Furthermore, emissions from agricultural production account for almost 30 percent of global greenhouse gas emissions. About half is the result of deforestation, and the other half comes directly from agricultural production practices; both are likely to rise as agricultural pressures grow.
Commercial agriculture, industrial timber harvesting, and small-scale agriculture are the major drivers of tropical deforestation worldwide, with commercial agriculture and timber harvesting being the largest. Both are driven by international commodity demand, to which the United States is a significant contributor. Brazil and Indonesia, two major deforesting countries, are the fifth-and sixth-largest exporters of agricultural commodities to the United States, with the value of U.S. agricultural imports from these countries exceeding $2.8 billion each in calendar year 2010.
3 Policies that impact the amount of these commodities entering the United Statesincluding but not limited to trade policy-can and do shift deforestation pressure in the tropics.
The federal government can help reduce deforestation pressure directly through careful procurement choices. For example, it consumes approximately $6.6 billion of pulp and paper products a year, the largest amount of any G8 government (Toyne et al. 2002) . While much of this is domestically produced, about half U.S. imports of paper products can be traced back to Indonesian forests, mostly via China and other processing countries (Kram 2005 These programs will be an important part of a whole-government approach and may even help anchor or coordinate it. As such, these programs and the extent of coordination among them are reviewed in a later section and the appendices.
In addition to these flows already directed toward forests, a number of foreign aid initiatives that touch on governance and corruption, agriculture and food security, land tenure reform, and even health could integrate forest conservation outcomes as secondary design and performance criteria. It is important to note that the goal of a whole-of-government approach to reducing deforestation is not to capture funding streams directed at other critical missions, but to ensure that those missions are planned and executed to align as much as possible with reduced deforestation goals. The United States has long used foreign aid programs to promote democracy, civil society participation, law enforcement capacity, land tenure reform, and honest and transparent governance. The success of these measures is critical to reducing illegal logging and deforestation, and they would be an important part of a whole-of-government approach to forest loss.
Agriculture is the most important driver of deforestation in many regions, and given the wide range of ecosystem services that healthy forests provide to agricultural productivity, the opportunities for synergy between food security and forest conservation are also clear. For example, USAID is leading the new Feed the Future Presidential Initiative, a three-year, $3.5 billion program to invest in agriculture and rural development as a lever for combating food insecurity and promoting economic growth and stability. USAID is cognizant that the goals and solutions of Feed the Future are entwined with other U.S. priorities, and the Food Security
Bureau is actively researching ways to integrate climate change and natural resource management issues into this program.
Beyond foreign aid programs with direct and indirect impact on forests, creative uses of existing funding streams also have the potential to contribute to tropical forest protection. As more tropical countries become middle-income, up-front financing of deforestation reduction programs or programs that reduce pressure on forests through loan facilities may provide an increasingly important alternate to direct aid. Agricultural intensification programs run through the Overseas Private Investment Corporation or the Export-Import Bank are an example. Loan conditionality through current loan mechanisms could ensure that development projects work within the confines of low-deforestation principles. Targeted debt forgiveness to developing countries also has the potential to relieve their debt burden, reducing the pressure to clear tropical forests. Wider expansion of the Tropical Forest Conservation Act, which couples debt forgiveness with forest protection, would satisfy the interests of developing nations and the United States within the confines of an existing initiative. In all these approaches, public-private partnerships have the potential to further leverage U.S. investments.
Intangible Capital: Capacity, Expertise, and Institutions
Forest protection in the developing world also is constrained by lack of access to data and a paucity of human capital. Furthermore, development of international architectures and initiatives to slow forest loss has been delayed by design uncertainties. Thus, increasing knowledge about deforestation and building the institutions and financial mechanisms to facilitate flows of knowledge and capital will advance tropical forest conservation and international deforestation reduction efforts.
To be successful, developing countries will need to be the primary implementers of forest programs; thus, capacity building in the form of technology and knowledge transfer will help them implement deforestation initiatives more quickly. Mobilizing and coordinating the deep expertise available in U.S. government personnel presents an excellent opportunity for capacity building in this regard. The extant outreach and education programs contained within many branches of the federal government already contribute to activities of this kind and could be expanded to accelerate forest conservation readiness in developing nations. Provisions of data and capacity building for specific technical problems also fall within current expertise of the federal government. Examples include the remote sensing and monitoring, reporting, and verification (MRV) capabilities of the National Aeronautics and Space Administration (NASA) and the U.S. Geological Survey (USGS). Enhancing, expanding, and coordinating these programs will allow forest conservation architecture to be implemented with increased speed.
Broader capacity that might positively impact forestland preservation, such as poverty alleviation, governance, and land tenure, could also be incorporated into programs focused on forest conservation. These types of contributions to design and implementation of specific programs on the ground in developing countries help build functioning forest preservation architectures.
Research and funding for forestry, forest emissions, MRV, and land use economics and policy also help develop the support structure for these programs, creating global public goods in applied science capability and benefiting worldwide forest conservation efforts as a whole.
Federal research branches currently have expertise in a broad suite of disciplines that could contribute to efforts to reduce pressures on forests, from basic economics to sustainable agriculture. Government agencies that provide scientific funding can provide more directed opportunities for deforestation-related research as well as enhance work on topics not directly covered by it. For example, additional research in agricultural intensification, agroforestry, payments for ecosystems services, economic decisionmaking by farmers and ranchers, and sustainable landscapes may help inform the policies and methods of countries attempting to reduce deforestation.
Contributions of funding and expertise to multilateral processes, including the United Nations Framework Convention on Climate Change, may also facilitate global capacity building and potentially speed the creation of international efforts to curb deforestation. Additionally, supporting other international efforts, such as conservation and endangered species initiatives, can benefit forest conservation.
The Critical Importance of Coordination
The U.S. federal government already provides large amounts of funding for general international forest conservation (see the next section and Appendix 1) and recently committed to providing an additional $1 billion over fiscal years 2010-2012 for forest conservation in the context of climate change assistance to developing countries. The constituent programs providing these funds are administered by a range of agencies, some encompassing only small amounts of funding. The programs achieve forest conservation through various mechanisms and for various purposes. Although it has not been a major focus to date, coordination is essential to ensure that funding achieves forest conservation co-benefits without overlaps or gaps.
The Global Conservation Act, a bill introduced in the U.S. House of Representatives and Senate during the 111th Congress, recognizes this problem for international conservation more broadly and tries to address it. It calls for much greater coordination among all U.S. agencies conducting international conservation work, along with overarching goals and benchmarks for success. Because this act is focused on conservation of ecosystems including but not limited to forests, it makes no specific mention of the wider drivers of deforestation and how government actions could affect them. Substantive inclusion of other influences on deforestation beyond conservation, such as land and energy use, food security, trade, and international development, will provide more weight to preventive efforts and allow greater use of the agencies and their existing programs.
Similarly, the U.S. government has many outreach, education, and research programs, but they are administered individually by various agencies; existing coordination efforts are ad-hoc and narrowly focused. Lack of coordination may leave knowledge gaps in areas important to forest conservation or may allow for outreach that competes or overlaps with other domestic or international efforts. Coordination will ensure that existing or nascent programs are publicized to interested agencies to prevent duplication or allow for cooperation. Early attempts at interagency and international coordination originating within the federal government could be expanded or used as models for other programs. For example, SERVIR, which aggregates and provides remote sensing data to developing nations worldwide, and Silvacarbon, which coordinates interagency expertise in forest carbon methodologies, could easily be used as models for coordinating outreach in specific subject areas. Others, such as the Department of the Interior's Climate Change Strategy, could also serve as a model or stage for more overarching domestic coordination. Domestic research coordination also may improve or direct focus to inquiry on U.S. agricultural policies and their effects on deforestation abroad.
Existing U.S. Tropical Forest Programs and Coordination
A number of U.S. government programs are active in tropical forests through a range of departments, initiatives, and accounts. They focus on three overlapping missions: forests and forestry, conservation and biodiversity, and climate and emissions. In 1986, Section 118 of the Foreign Assistance Act made forest management and conservation an important part of USAID's mission (USAID 2010a), and since then USAID's direct foreign assistance for forests has never dropped below $50 million. In addition to these bilateral funds, multilateral assistance for forestry has flowed through the Global Environment On the multilateral front, the United States has been an important participant in international conservation efforts such as CITES, the International Union for the Conservation of Nature, the Ramsar Convention on Wetlands, and the UN Environmental Programme, with the U.S. Department of State (henceforth, -State‖) generally taking the lead role. 4 It is important to note that most of these biodiversity and conservation funding sources are targeted toward a range of biomes, not solely tropical forests; as such, a whole-of-government approach to tropical forest conservation would engage these programs to different extents. The foreign aid ad-hoc working group has been coordinating efforts to deliver on the United States' pledge of $1 billion in fast-start financing for REDD+ through both bilateral programs and contributions to multilateral funding mechanisms. In October of 2010, this group released a plan focused on three primary objectives:
 -REDD+ Architecture: Creating and supporting an efficient, effective, and coordinated international system to help countries deliver REDD+ outcomes‖ (USAID 2010b, 1)  -REDD+ Readiness: Helping countries become ready to participate in pay-forperformance programs and take complementary domestic actions‖ (USAID 2010b, 1) This objective emphasized support for national scale programs, pay-for-performance financing, and developing country mitigation commitments, for countries with near-term mitigation potential, longer-term but high mitigation potential, and commitment and innovative approaches to REDD+.
 -REDD+ Demonstration‖: Achieving or demonstrating scalable approaches to achieving cost-effective and sustainable net emissions reductions, in countries with political will and existing programs (USAID 2010b, 2).
Funding to meet these objectives would come primarily from the Sustainable Landscapes pillar of the Obama administration's budget for the GCCI, which included bilateral funding through USAID and State, and multilateral funding through State and Treasury. Secondary or indirect funding through other programs and agencies would also contribute, with biodiversity funds explicitly included if certain criteria are met.
In total, the administration's Sustainable Landscapes budget for fiscal year 2010 reflects this strategy. The vast majority of core funding is through the GCCI; the dominant source of indirect funding is USAID's biodiversity program; and only $5 million or so is coming from sources other than State, Treasury, or USAID (see Appendix 1).
Opportunities and Recommendations
The whole-of-government approach proposed in this paper is an initial attempt to discuss the scoping and coordination options for U.S. government actions that affect tropical deforestation. The approach recommends broadening the strategic goals of the United States in tropical forest conservation to a fuller and more comprehensive course of action on reducing deforestation and forest degradation through every available lever within the federal government.
This course of action would push departments, agencies, and program units not actively engaged on deforestation issues to execute their missions in ways that consider tropical forest goals.
A whole-of-government approach consists of focusing the actions of existing agencies on forestry as well as coordinating across agencies. Within these two areas, we identify a few specific ways in which a whole-of-government approach can have an immediate and useful impact. In the context of existing agencies, we examine the integration of deforestation into broader trade concerns and incentives to integrate bilateral foreign aid programs. In the context of greater coordination, we discuss facilitating information sharing between federal actors and tropical forest countries. We also highlight the importance of investigating the link between domestic agricultural policies and land use change abroad-and adjusting these policies as needed to meet multiple objectives. In addition, case studies on the Lacey Act and on biofuels policy tackle two specific policy issues in more depth, while Appendix 2 presents a broad sweep through the U.S. government to identify organizational opportunities for coordination and/or focusing.
Target Tropical Deforestation in U.S. Trade Policy
Demand for globally traded commodities such as timber, pulp, soy, beef, and palm oil is the dominant driver of tropical forest loss in most regions. As developing countries further integrate into international commodities markets, price dynamics and a growing demand for their agricultural goods and forest products will increase the short-term incentives for clearing forests even further. While the U.S. government has acknowledged this dynamic, it has not focused sufficiently on deforestation in its approach to trade. If a whole-of-government approach is to maximize the United States' impact on tropical deforestation, halting deforestation must be a clear priority for the United States in global trade discussions and bilateral trade agreement negotiations. While a full analysis of the opportunities to increase leverage on tropical deforestation through U.S. trade policy is outside the scope of this paper, a few specific recommendations for advancing a whole-of-government in this area are immediately clear.
First and foremost, the United States should take more complete advantage of one of the world's strongest existing legal instruments to prevent the flow of illegal timber and forest products-the Lacey Act. The case study on the next page includes a more complete treatment of this opportunity.
Second, when negotiating trade agreements that include tropical-forest countries, the United States should seek to ensure that parties take the following three actions: amendments, the Lacey Act now prohibits trade of timber that was harvested illegally according to the laws in the country in which it originated. It also requires certain importers to declare the species, country of origin, volume, and value of any wood-related imports, even finished products. Failure to do so, or to do so incorrectly, results in a violation.
The Lacey Act is unique in that it is a fact-based statute, rather than a document-based statute. Thus, documentation itself is not a sufficient guarantee of legality. Violations to the Lacey Act can result in penalties such as fines, forfeiture of goods and vessels, or jail time, depending on the severity of the infraction. Penalties are steepest for those who knowingly import illegal wood, and smallest for those who unknowingly import illegal wood and exercise due care in their supply chain management. Processing of Lacey Act declarations is the responsibility of the Animal and Plant Health Inspection Service (APHIS) of the USDA. Most responsibility for investigating cases of illegal plant importation rests with the Department of Interior's Fish and Wildlife Service. This work is supported by the Department of Homeland Security's Customs and Border Protection, which controls customs, and the Department of Justice, which carries out investigations in the case of infractions. Interagency coordination is ongoing in order to identify and define the best ways to implement the law.
Enforcement of the Lacey Act has significant implications for tropical deforestation. The United States imports significant amounts of wood products from Brazil, Bolivia, Indonesia, Malaysia, Peru, and Thailand, all of which are known to have significant illegal logging activities (Toyne et al. 2002) . While the proportion of timber harvested illegally is difficult to quantify, in some forest countries, as much as 80-90 percent of harvested timber may be illegal. For example, Toyne et al. (2002) estimate rates of illegal logging in Brazil between 80 and 85 percent. More recent estimates give a range of 35-90 percent (Lawson and McFaul 2010) . Past estimates of illegal logging in Indonesia suggest a rate of between 51-73 percent (Toyne et al. 2002) , though these may have fallen to 20-40 percent in recent years (Lawson and McFaul 2010) .
By preventing illegal tropical timber from reaching markets in the United States, wide enforcement of the act can encourage sourcing of wood products from other countries or from sources whose legality is verifiable. It can also encourage wider compliance with local land tenure laws among those hoping to market within the United States. Both effects are likely to decrease leakage, which is linked with high commodity demand and weak land tenure.
The Lacey Act and nascent international efforts to slow illegal logging have been showing signs of effectiveness. Rough estimates indicate that since the 2000s, around 17 million hectares of forest may have been protected from degradation or deforestation (Lawson and McFaul 2010) . Most of these programs are only in their infancy. Full and effective implementation of the law could provide international leadership, spearhead further progress, and increase industry awareness in the growing suite of international efforts.
Full support for the Lacey Act will require efforts and coordination from a number of agencies, so a whole-of-government approach is critical. Although the U.S. Fish and Wildlife Service contributes to Lacey Act implementation-including expertise on plant-related cases-the processing of declarations rests with APHIS. Currently, APHIS activities for the Lacey Act operate without dedicated funding. Greater levels of dedicated funding to APHIS for Lacey Act implementation would streamline this process and free resources and personnel for targeted, proactive enforcement.
The Lacey Act's effectiveness will benefit from additional funding to related programs. For example, USAID participates in capacity-building activities with governments, civil society, and forest-product suppliers to help countries define legality, clarify supply chains, and support legal sourcing. Funding to USFS would also support capacity-building and training programs in source and processing countries through its Office of International Programs, and domestic expertise could help corroborate Lacey Act cases via the development of new technologies, such as DNA timber tracking. Strong enforcement of the Lacey Act fits well within the broader suite of forest conservation efforts by the U.S. government and aids efforts to create coordinated reductions to the largest classes of imports that drive deforestation.
Provide Incentives for Bilateral Aid Integration
With foreign aid budgets already seeing some contraction given broad concerns about budget deficits and federal debt, bilateral aid initiatives increasingly will need to achieve multiple outcomes through integrated goals and program criteria. As noted earlier, the trend is moving toward this type of approach, with the Feed the Future program as an indicator. But it is unclear in this case if the agency's foreign missions will follow the Washington office's lead. In practice, USAID often works from the bottom up to define in-country programs, and staff in the field face substantial disincentives to achieve multiple objectives in an integrated program. For example, adding additional objectives would multiply the number of criteria a program would need to meet, increase monitoring and reporting requirements, and exacerbate an administrative burden that is already seen as prohibitive-with no clear benefit to the individual decisionmaker at the mission and regional level.
While problems of silos and integration extend well beyond this issue, a successful whole-of-government approach to slowing tropical deforestation would need to overcome these types of institutional barriers that hold back integration into related programs. Efforts are ongoing at USAID to address strategic issues such as these, for example in the new Bureau of Policy, Planning, and Learning created in 2010. These efforts should continue, and USAID should investigate and pilot new ways to remove the burden associated with integration and provide positive incentives. For example, USAID could set aside a portion of funding for a given initiative to be granted to related programs outside the initiative that integrate and achieve its goals as secondary outcomes. Design criteria should allow for programs to join initiatives as -second-tier‖ objectives, with less stringent requirements. USAID should explore options and pilot accounting methods that clarify procedures and transparency for the type of -double counting‖ that integration might lead to, while attempting to reduce reporting burdens as much as is practicable.
Increase Information Sharing
While the U.S. government can affect international deforestation by addressing standards for agriculture and forest product imports, it also can make a strong impact through exporting its unparalleled ability to gather and process information on land cover and land use change over time. Sharing information across agencies and nations on deforestation issues represents one of the most immediate changes that can lay groundwork for a successful whole-of-government effort.
The United States should be working with at-risk forested nations to ensure that they can access and develop the technical know-how to use helpful datasets, such as remote-sensing images. Current efforts to improve international data sharing and usage, including the SilvaCarbon initiative and SERVIR, have helped lay the groundwork for effective distribution of forest information. The next step is to continue supporting these programs while encouraging their growth and refinement. 
Research Agricultural Policy Levers
Any whole-of-government approach to deforestation must explicitly acknowledge links between deforestation and other critical land use issues like agriculture, conservation, food security, and a changing climate. Moreover, it should advance a more holistic ethic that accounts for the interconnectedness of human activity on land and natural responses to stressors.
Before establishing a more complete response to dynamic land use as part of the wholeof-government approach, however, more must be done to identify specific programs that exercise leverage on tropical deforestation dynamics as well as understand the legal authorities and missions of these programs. Further research should aim to estimate the size of these programs' impacts on tropical forests, explore in full detail how these programs could be adjusted to alter their impact while still meeting their primary goals, and propose mechanisms for coordination across the government. This is a task that will require coordinated effort by experts in many fields, many of whom are housed in different branches of the United States government and across different silos of academia. As such, understanding and implementing a land use ethic is an effort that the government can both undertake itself and support.
Case Study: Biofuels Policies and Subsidies
Biofuels, or combustible fuels derived from biological sources, have been lauded as a solution to high greenhouse gas emissions from the combustion of fossil fuels. The use of plant-based matter for biofuels offers a renewable domestic source of fuel. In the United States, commonly grown agronomic crops such as corn and soybeans supply the feed stocks for biofuel production. However, some indirect effects of biofuels production, particularly land use decisions, may offset or exceed carbon gains through carbon losses in other sectors. High monetary returns for biofuels production create a ripple effect supporting increased land conversion for agronomic crops, which drives tropical deforestation (Laurance 2007; Fargione et al. 2008; Searchinger et al. 2008 ).
When producers receive high returns for biofuels, they are driven to produce more crops for bioenergy. In some cases, this can lead directly to tropical deforestation, particularly when tropical crops are the biofuel precursor. For example, between 1990 and 2005, more than 1 million hectares of rainforest in Malaysia and 1.7-3 million hectares of forest in Indonesia were lost to oil palm production, a precursor for biodiesel (Fitzherbert et al. 2008) . In other cases, the link to tropical deforestation is less direct. For example, in the United States, price supports and subsidies for corn for bioethanol have caused producers to grow corn over other crops, such as soy. Since global demand for soy has not diminished, soy production is displaced to other areas. Some displaced soy production has shifted to tropical regions, where it contributes significantly to deforestation through the process known as indirect land use change. For example, between 2001 and 2004, direct clearing for cropland in the Brazilian state of Mato Grosso alone totaled over 540,000 hectares and was directly correlated with mean annual soybean prices (Morton 2006 ).
Currently, a great deal of federal monetary support exists for biofuels production and use. The large variety of existing biofuels programs means that complementary, multilayered supports exist to promote biofuel production and use. For example, tariffs on imports of ethanol and biodiesel, which discourage imports and promote domestic sources of biofuels, ensure that domestic producers can dominate markets. Renewable fuels standards, which exist at both the federal and state levels, further ensure that markets of a certain size exist. Production payments, such the Volumetric Ethanol Excise Tax Credit, provide tax credits or payments to users for production and may be layered with state-level payments. Subsidies also exist for inputs to the biofuels process, such as general or production-related capital. Precursor crops, particularly corn, are heavily subsidized; as the percentage of these crops used for biofuels rises, so does the subsidy capture by the biofuels industry. Overall, aggregate support for the biofuels industry in the United States is very high. Estimates of support in 2006 are between $5,123 and $6,782 million for corn ethanol, or between 42 percent and 55 percent of the total market price per gallon (Koplow 2006) . Biofuels still have a role to play as a carbon-neutral fuel source. However, past implementation of biofuels support has promoted tropical deforestation through shifting crop choices. Careful future implementation can promote biofuel development and use while minimizing contributions to tropical deforestation. For example, redirecting subsidies from corn ethanol to waste cellulosic ethanol or increasing funding for biofuels production on degraded lands reduces land use pressures but allows further development of sustainable ethanol sources.
Reduction of subsidies in general, as has been proposed in some austerity measures, is also likely to reduce pressure on tropical forests. This complex issue requires careful consideration of impacts and costs to determine the best way forward. Because many biofuels standards are enacted in law, many of these issues require action in the legislative branch. However, some aspects of biofuel policies are managed by the Department of Energy and the Environmental Protection Agency. The USDA also administers individual grants related to biofuels. In addition, individual states administer, legislate, and support many programs. Coordination of these agencies' grant-making strategies and research programs focused on the long-term effects of biofuels policies will have the most effect on biofuels production in the absence of national legislative action.  Provide incentives for bilateral aid integration. With foreign aid budgets likely to be constrained in the near term by concerns about budget deficits and federal debt, bilateral aid initiatives will increasingly need to achieve multiple outcomes through integrated goals and program criteria. The U.S. Agency for International Development (USAID) should undertake enhanced efforts to investigate and pilot new ways to provide positive incentives and remove disincentives for staff in the field to achieve multiple objectives in an integrated program.
Summary of Recommendations
 Increase knowledge sharing. The United States should continue and increase efforts to ensure that at-risk forested nations can access and use information and datasets, by building clear input, sharing, and output points where agencies can freely exchange their forest knowledge and data.
 Research agricultural policy levers. A whole-of-government approach to deforestation must acknowledge links between deforestation and other critical land use issues like agriculture, conservation, food security, and a changing climate. The U.S. government should undertake a broad, coordinated effort to identify specific programs that exercise leverage on tropical deforestation dynamics, understand how these programs could be adjusted to alter their impact while still meeting their primary goals, and propose mechanisms for incentivizing these adjustments and coordinating across the government.
Looking Forward
This paper advocates for a whole-of-government approach to be applied to reducing deforestation in developing and tropical countries. Our reasons are three-fold: most of the world's deforestation and degradation takes place in these forests, economic status is closely linked to the drivers of deforestation and degradation, and developing country forests and transfers from developed to developing countries have taken a prominent place in international climate negotiations (Chomitz 2007) . As the approach is better defined and existing levers are revealed, connections with other types of land use and their implications for greenhouse gas emissions, food security, and biodiversity will certainly emerge. Not only will a whole-ofgovernment approach to deforestation have a bigger impact on tropical forests, it also can catalyze and expand thinking in the federal government to comprehensively address all land use pressures and drivers of unsustainable land use. The more inclusive consideration of agricultural and trade policy required for such a land use ethic is far beyond the scope of this paper, but it is necessary to effectively address emerging issues of food security and changing climate. A wholeof-government approach to deforestation can create opportunities to better understand and further impact one critical area of land-use change while providing the federal government a stepping stone toward a more holistic vision of all land use changes and pressures in the future. 
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